Inverse Trigonometric Functions

Principal Value Branch



f(x)= sin(x)
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We define,
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sin_ (x) = yif x=siny

sin ' [— 1, 1] >

This branch 1s called the principal value branch.
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cosine :[0,72]% [—1,1]
cosine :[7[,27[]% [—1,1]
cosine :[—72,0]% [—1,1]

1S one - one and onto



We define,
cos™:|-1,1]— |0, 7]
cos ' (x)=yif x=cosy

This branch 1s called the principal value branch.



Principal value branch of cos inverse function



Domain of cosec function ={x:x€ R,x #nx,ne Z}
Range of cosec function ={y:ye R,y >1or y < —1}
=R—(-11)
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We define,

T R—(=11) = _”,”_—o
COS ec (—1,1) e {0}

cosec ' (x) = yif x=cosecy

This branch 1s called the principal value branch.



Principal value branches of inverse
trigonometric functions

sin ' [-1,1]— [_” ,”}

2 2
cos ! :[— 1,1]% [O,ir]

cosec "R - (=1,1)— [_” ,”}—{0}

2 2

sec 'R -(-1,1)> [o,7]- {l}

2
tan ' : R — (_E,EJ
2 2

cot ':R > (0,7)




Q :Find the value of :sec ™ (— ﬁ)+ cot ' (\/g)— tan "' (1)

Solution :
Let y = sec_l(— \/5)
= sec y = —\/5

Principal value of ye [O,it]—{%}



Q :Find the value of :sec ™ (— ﬁ)+ cot ' (\/5)— tan "' (—1)

Solution :

sec ! (— \/5) _ 3%
cot (\/5 ) _ T
tan ' (—1)= %

-.sec (— \/5)+ cot ' (ﬁ)_ tan ' (— 1) = 7—7[
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